The reactions producing vibrationally excited CO in the continuous wave CS2 -02 chemical laser are considered. Fundamental and overtone transitions were observed in the systems CS2 + 02, CS2 + N20, 02 + CS and it is concluded that the two reactions O + CS->• CO+S and 02 + CS-> CO + SO are the reactions in which vibrationally excited CO are produced. The second reaction appears to be responsible for overtone laser action at low buffer gas partial pressures and low discharge currents.
Introduction
Continuous wave (CW) laser action resulting from the oxidation of carbon disulphide has been reported 1_6 . These systems were observed to läse in the CO-fundamental band between 5.2 /um and 5.6/<m. In the system 7 used for the present study the CO-overtone band around 2.5 ^m was observed in addition to the fundamental band, and fifteen vibrational transitions from 2 -0 up to 16 -14 could be resolved (Figure 1 ).
It is generally believed that the reactions 0 + CS2-^CS + S0
(1 
Later results 10 indicated that reaction (3) is more important than reaction (2).
The use of a diluent gas, helium, is known to decrease the rate of recombination of oxygen atoms:
it further inhibits deactivating collisions of vibrationally excited CO with the resonator walls by lowering the rate of diffusion of the lasing gas to the walls 11 . The diluent further provides for greater thermal conduction, thereby lowering the translational temperature of the lasing gas. A more favourable TREANOR distribution 12 is obtained and laser gain is enhanced.
Experimental
The laser system is shown schematically in Fig. 2 and has been described previously 7 . The following aspects were investigated:
lower discharge currents the fundamental band shows a parallel behaviour but that of the overtone is obviously changed. Addition of helium increases the overtone output as expected but according to a steplike function which is shifted to higher partial pressures of helium as the discharge current is lowered.
When helium is replaced by argon as a diluent, the maximum output in both bands falls considerably (Figure 3 ). Since N2 is produced in the dissociation of N20, the effect was investigated of N2 added through the injector to the laser with oxygen passing through the discharge (Figure 5 ).
4. Laser action in both the CO-overtone and fundamental bands were observed when reacting molecular oxygen with carbon monosulphide. The total output was now about 30% of the output when the laser was operated in its normal way.
Discussion
The following observations are pertinent: shows a marked shift in the intensity distribution.
It appears that population of low (v 6) and high (v>14) vibrational levels is favoured by condition (a) 16 .
Conclusion
The For extreme cases, i. e. no diluent gas and low dissociation rate (low discharge current), the latter reaction appears to be mainly responsible for laser action, resulting now only from overtone transitions.
This conclusion is further supported by the fact that this reaction does produce vibrationally excited CO.
